Previous studies have suggested that alterations in excitatory/inhibitory neurotransmitters might play a crucial role in autism spectrum disorder (ASD). Proton magnetic resonance spectroscopy ( 1 H-MRS) can provide valuable information about abnormal brain metabolism and neurotransmitter concentrations. However, few 1 H-MRS studies have been published on the imbalance of the two most abundant neurotransmitters in ASD: glutamate (Glu) and gamma-aminobutyric acid (GABA). Moreover, to our knowledge none of these published studies is performed with a study population consisting purely of high-functioning autism (HFA) adolescents. Selecting only individuals with HFA eliminates factors possibly related to intellectual impairment instead of ASD. This study aims to assess Glu and GABA neurotransmitter concentrations in HFA. Occipital concentrations of Glu and GABA plus macromolecules (GABAþ ) were obtained using 1 H-MRS relative to creatine (Cr) in adolescents with HFA (n ¼15 and n ¼13 respectively) and a healthy control group (n ¼ 17). Multiple linear regression revealed significantly higher Glu/Cr and lower GABAþ/Glu concentrations in the HFA group compared to the controls. These results imply that imbalanced neurotransmitter levels of excitation and inhibition are associated with HFA in adolescents.
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Introduction
Autism spectrum disorder (ASD) is a pervasive neurodevelopmental disorder, which is characterized by deficits in social interaction, impaired verbal and non-verbal communication, and restricted and repetitive behavior (American Psychiatric Assocition, 1994). The neural mechanisms of ASD are not yet completely understood, although there is evidence that ASD is associated with abnormal brain development (Barendse et al., 2013; Baruth et al., 2013; Rump et al., 2009; Schaefer and Lutz, 2006) . Furthermore, several previous post-mortem studies (Fatemi et al., 2009; Zikopoulos and Barbas, 2013) and electroencephalography (EEG) studies (Orekhova et al., 2008; Rubenstein and Merzenich, 2003; Snijders et al., 2013) have suggested impairments in the regulation of the excitatory/inhibitory (E/I) system of individuals with ASD. To study the E/I system a magnetic resonance technique can be used that quantifies the primary excitatory and inhibitory neurotransmitters.
Proton magnetic resonance spectroscopy ( 1 H-MRS) allows for a non-invasive in vivo measurement of metabolite concentrations in a specific part of the brain. Using 1 H-MRS, the radio-frequency signals that arise from nuclear spins can be detected. 
